The study has examined the relationship between the socio-economic and demographic changes with total labor productivity in Pakistan over the period of 1980 to 2013. Human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate are the selected socioeconomic and demographic variables. Augmented Dickey-Fuller (ADF) unit root test is used for examining the stationarity of the variables. Autoregressive distributed lag (ARDL) model is used for analyzing the cointegration among the variables of the model. Variance decomposition is used for examining the feedback impact of each pair of variables. The results show that human development index and domestic investment have positive and significant relationship with total labor productivity in Pakistan. The calculated results show that dependency ratio, foreign direct investment and globalization has a negative and significant relationship with total labor productivity in Pakistan. Inflation rate has a negative but insignificant relationship with total labor productivity in Pakistan. Feedback effects results show that socio-economic and demographic changes play an important role in determining total labor productivity of Pakistan. Based on the empirical results, it is suggested that socio-economic and demographic factors must be improved for targeted total labor productivity in Pakistan.
. Refined activity rate and crude activity rate are used for measuring labor force participation in Pakistan. Crude activity rate consists of percentage of labor force from total population. The refined activity considers the percentage of labor force from the population aged 10 years or older. Its rate is a better measurement as it gives a real picture of the active labor force from the total population. Empirics show the labor force participation rate in crude activity rate and refined activity rate. From 2008-09 to 2010-11, there has been a mixed type of trend in rural areas when crude activity rate is taken to consideration. On one hand, crude activity rate of male decreases from 49.2% to 48.6%. While on the other hand, female crude activity rate increase from 18.5% to 19.4%. In this situation net rural labor participation rate is null during this period. Therefore, and as Empirics reveal, crude activity rate of female in urban areas is increasing more than male. Refined activity rate of rural areas shows a decreasing trend during 2008 to 2011 (Economic Survey of Pakistan, 2014) . Overall, Empirics reveal that female crude and refined activities are increasing in Pakistan. This may change dependency ratio and total labor productivity in coming year. Following the crude activity rate and refined activity rate of total labor force, the study of the total labor productivity in Pakistan became an interesting case. The main objective of this study is to examine the impact of socio-economic development and demographic changes on total labor productivity in Pakistan over the period of 1980 to 2015. Human development, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate are selected as socio-economic and demographic variables. This type of study is hardly available in existing literature. Therefore, this study would be a healthy contribution.
LITERATURE REVIEW
Macroeconomists examine the country's specific time series data to study the idea that states that the continuous expansion of education is positively related to per capita labor productivity Lindahl, 2001 and Mankiw et al, 1992) . However, at this level, the identification of the proper contribution of education is complicated by the difficulty to separate-using cross country data over long time periods -the causal effect of the education of income, from the wealth driven surge of the demand for education, in particular of access to tertiary education. Card (1999) summarized various Mincer-inspired studies and concluded that the impact of a year of schooling on wages is about 10%. Similar results exist for Belgium (de la Croix and Vandenberghe, 2004 ) and many other member countries of the Organization for Economic Co-Operation and Development (OECD). These results are generally interpreted as a validation of Becker's human capital theory where more educated individuals are more productive. Pungo (1996) showed that the Mankiw et al. (1992) (MRW) human capital-augmented neoclassical specification exhibits structural breaks, such that the coefficient on human capital is insignificant for a sample of labor-abundant countries if influential observations are excluded. A possible reason for these last results is that schooling in developing economies tends to be of low and very variable quality. In Pakistan, the largest learning gaps are between primary schools. The divergence in English test scores in governmental and private schools is 12 times between children from rich and poor families (Das et al., 2006) .
International Labour Organization (2002) mentions that the worker's productivity and efficiency are crucial in the determination of output per worker per day, cost of production, profitability, quality of work, and volume of production. Economic variables such as investment in new technology and innovation, alone, do not fully explain the differences in the levels of productivity (Sharpe, 2004) . It points out education, health and social divergence as social determinants of productivity. The ability of getting these determinants satisfied would probably motivate any kind of worker and thus improve his/her productive capacity (Khan et al., 1991; Gopaldas & Gujral, 2002) . Therefore, the firm's investment on developing employees' skills and welfare is essential as it enhances their abilities and satisfaction level and creates a productive workforce (Koch & McGrath, 1996; Patterson et al., 2004) . analysis that health affect productivity in four ways. The first health labor is more productive as he/she has less absentees and has more mental and physical energy for work. A healthy labor force may be more productive because workers have more physical and mental energy and are absent from work less often. The second healthy labor has a longer life, he/she can easily share his /her education and work experience to younger, and greater return on investment can be achieved. Third, longer life motives the labor to postpone retirement for longer period and physical capital is accumulated for a longer period. Fourth, better survival rate and health encourage labor to reduce the number of children and to provide health and educational labor force in the labor market. Hence, health is considered very important for labor productivity. Bloom et al., (2001) find that increases in the size of the working age population can produce a demographic dividend to the economic growth. Kogel & Prskawetz (2001) finds a relationship between the total factor productivity and the dependency ratio. Several papers expand their scope beyond dependency ratios to examine the entire population distribution. In an empirical study of US states, Persson et al., (2002) it was found that the age structure of the entire population affects output. Sarel (1995) finds a significant effect of the age structure of the population on the output in a cross section of countries. Bhargava et al., (2001) examine the health and labor productivity relationship by using panel data of 125 countries over the period of 1965 to 1970. The results of the study shows 1 % increase in survival rate, and 0.05% increase in GDP. Bloom et al., (2001) mention that 0.04% increase in life expectancy brings 4% increase in labor productivity. Knowles and Owen (1995) provide empirical evidence on the correlation between health and labor productivity for 84 countries. They find that elasticity of productivity growth with respect to log difference of GDP per working age person is respectively 0.381, 0.382, and 0.03. Bound & Krueger (1991) examine the relationship between labor productivity and health. The estimated results indicate that ill-health affects labor market participation of ill members and that of caring Household members. Wickramasinghe and Cameron (2003) mention that the profitability of tea plantations can be raised through improved productivity and labor productivity can be raised through superior management policies and practices. However, the management of RPCs repeatedly stressed its concerns regarding high labor cost and low labor productivity in their tea plantations that seem to be destructive to the future growth of the Sri Lankan tea industry. This situation indicates the need for an immediate solution to uplift the social wellbeing of tea estate workers and to improve their performance level. On the other hand, agricultural productivity is an important determinant of poverty, and it has the potential to lift a large number of individuals out of poverty (Irz et al., 2001 ). Pelkowski and Berger (2004) use working hours, kind of work and the number of employees as inputs for measuring the labor productivity across different regions. Labor health has greater impact on efficiency and labor productivity comparing to other determinants of labor productivity (Iverson & Rosenbluth, 2006) . Barro and Sala-i-Martin (1995) study the relationship of labor productivity and life expectancy in 134 countries. They conclude that life expectancy has a significant and positive impact on labor productivity. Gupta & Malhotra (2006) mention that healthy labors are efficient and more productive. Healthy labors reduce absentees and enhance output. In addition, they have larger working hours and less expenditures on medication. It encourages households to increase their food resources and education that are necessary for labor productivity. Also, lower infant and child mortality in households lowers the family size and deepens investment on each child. In addition, ill-health generates poverty. Chaudhary et al., (2009) examine total factor productivity (TFP) in Pakistan from 1985 to 2005. They measured the total factor productivity of the agricultural sector, the manufacturing sector and of the economy as a whole. He finds that 2.4% and 1.75% growth is witnessed in the manufactured and agricultural sectors respectively. In overall productivity, labor is an important factor of production. The results show that sectoral TFP of Pakistan is lagging behind compared to East Asian countries. For the economy as a whole, TFP has increased at an average rate of only 1.1% a year in Pakistan, resulting in almost three quarters of GDP growth attributed to increases in labor and capital stock.
THEORETICAL MODEL
The economic theory enables us to construct economic models which help to understand the economic behavior of an individual as well as the society as a whole. The economic model gives a real picture of the economy but under some abstractions and assumptions. In social sciences, and without these abstractions, it is impossible to measure any phenomena. The basic objective behind the construction of an economic model is to analyze and predict. The predicting power, the provided information, the realism, the simplicity of assumptions and the generality decide the validity of an economic model. This study is going to investigate the impact of human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate on the total labor productivity in Pakistan. Solow (1956 Solow ( , 1957 and Abramovitz (1956) provide the theoretical background for measuring total factor productivity. Following these methodologies, most of the theoretical literature have studied the determinants of productivity: Christensen et al., (1973) , Kormendi and Meguire (1985) Grier and Tullock (1989) , Barro (1991) , Mankiw et al., (1992) , Mankiw (1995) , Sala-i-Martin (1997), , Fernández et al. (2001) , Krueger and Lindahl, (2001) , Barro and Sala-i-Martin (2003) , Hendry and Krolzig (2004) and Sala-i-Martin et al. (2004) . Following the methodologies of above studies, the model of this study became as: HDIt, DEPRt, DINVEt, FDIt, GLOBt, INFt) (1)
Period For finding the responsiveness of dependent variable to independent variables, the equation can be written in the following form:
for the Base of log
Following the log linear form of the function the model becomes as:
Total labor productivity is measured by dividing gross national product by total labor force. The data of gross national product and total labor force is collected from various issues of the Economic Survey of Pakistan. United Nations Development Program (UNDP) has constructed Human Development Index (HDI) for all United Nations country members. The data of HDI is collected from UNDP data bases. Data of dependency ratio, domestic investment, foreign direct investment and inflation rate is assembled from the World Development Indicator (WDI) databases maintained by the World Bank. Globalization is composite index of economic globalization, social globalization and political globalization. KOF index is used for measuring globalization in case of Pakistan.
ECONOMETRIC METHODOLOGY
Mostly time series data has non-stationarity problem and the estimated regression results of this data became spurious for policy suggestion (Nelson and Ploser, 1982) . All co-integration methods also demand the stationarity of the variables. This study is going to investigate the impact of human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate on total labor productivity in Pakistan. Dickey-Fuller (DF) (1979), Augmented Dickey-Fuller (ADF) (1981), Perron (1989) , Zivot and Andrews (ZA) (1992) and Phillips Perron (PP) (1988) are well known unit roots that are available in existing literature. In this study ADF (1981) unit root test is used for examining the stationarity of the selected variables. This test has numerous advantages over the other unit root tests. The simple equation of ADF is followed as:
We must run OLS of the above equation for all selected variables and compute  statistic of 1 t Y  and compare it with critical  values. If calculated  is greater than the critical  reject null hypothesis and accept alternative. We can conclude data is stationary and vice-versa is non-stationary.
After examining co-integration among total labor productivity, human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate in Pakistan over the period of 1980-2015, Engle-Granger (1987) , Johansen (1991 Johansen ( /1992 , Johansen-Juselious (1990) , Perron (1989 Perron ( , 1997 and Leybourne and Newbold (2003) are traditional methods of co-integration. Pesaran et al., (2001) develops Autoregressive Distributive Lag (ARDL) which is used in this study for examining co-integration among variables. This co-integration method has a number of advantages over others methods. Autoregressive distributed lag model follows the following procedure:
Compare the estimated F-Statistic with upper bound value of Pesaran (1997) or Pesaran et al. (2001) . If calculated F-test statistic is greater than the upper bound value, the null hypothesis of no co-integration is rejected. Then it is concluded, there is co-integration among the variables of the model. Then Vector Error Correction Model (VECM) will be used for short dynamic among the variables. VECM procedure is as under:
1 t ECT  represents one time period lagged error correction term. ECM explains the speed of adjustment from short run to long run. For investigating the optimal lag length Schwarz Information Criteria (SIC) or Akaike's Final Prediction Error (FPE) are used.
Well known Granger causality test is unable to give the relative strength of causality beyond the selected time span (Shan, 2005) . This test is also unable to give the extent of feedback from one variable to the other. To overcome these shortcomings, this study uses innovative accounting approach (IAA) to examine causality between each pair of total labor productivity, human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate. IAA decomposes error variance and is used for forecasting. Normally, decomposition uses percentage variation of series error which may be due to its own shocks as well as other shocks (Enders, 1995) , and the series may be strongly affected. A system of equation is used to examine the impact of one standard deviation shock to the variable on others and on the future values of the series sustaining the shock (Shan, 2005) . For example if HDI affects total labor productivity significantly but a shock on the latter affects the former minimally, then, we have unidirectional causality from HDI to total labor productivity. A bidirectional causal relationship is formed if the shocks of one variable impacts the other and vice versa. But on the other hand, if shocks of each variable do not bring changes in other variable then there is no causal relationship between variables.
EMPIRICAL RESULTS AND DISCUSSIONS
The descriptive statistics is used for overviewing the chronological properties of the data. This study has examined the impact of socio-economic development and demographic changes on the total labor productivity in Pakistan over the period of 1980 to 2013. Human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate are selected socio-economic and demographic variables. The results of descriptive statistics are presented in Table- 1. The estimated results show that human development index, dependency ratio, globalization and inflation rate are negatively skewed while total labor productivity, domestic investment and foreign direct investment are positively skewed. The results reveal that kurtosis has a positive value for all selected variables. The estimated skewness and kurtosis are insignificant and are different from zero so null hypothesis of no normality is rejected. According to the Jarque-Bera estimated values, all variables have finite covariance and zero mean. This also confirms that the data of selected variables are normally distributed. The results of correlation among variables are presented in correlation matrix. The table-2 shows the results of estimated correlation matrix. The results show that total labor productivity has positive and significant correlation with human development index, domestic investment, foreign direct investment and globalization but inflation rate have positive but insignificant correlation with total labor productivity. The estimated results reveal that dependency ratio has a negative and significant correction with total labor productivity in Pakistan. The results show that human development index has a positive and significant correlation with globalization, foreign direct investment, inflation rate and domestic investment while it has a negative and significant correlation with dependency ratio. The Dependency ratio has a negative and significant correlation with globalization, foreign direct investment and domestic investment but dependency ratio has a negative but insignificant correlation with inflation rate. There is a positive and significant correlation between domestic investment and globalization but domestic investment has a positive but insignificant correction with foreign direct investment. The estimated results reveal that domestic investment has a negative and insignificant correlation with inflation rate. The results show that foreign direct investment has a positive and significant correlation with inflation rate and globalization. The results of the correlation matrix show that globalization and inflation rate have a positive but insignificant correlation. The overall results of correction matrix give a unique picture so it's interesting to find the impact of socioeconomic and demographic changes on total labor productivity in Pakistan. So this study really contributes towards respective literature. This shows that there is the same order of integration among the selected variables. Although this situation is the best fit for Johansen co-integration, in this study ARDL bound test approach to cointegration is used. Autoregressive distributed lag (ARDL) model is advanced compared to Johansen and it gives reliable results when there is mix as well as the same order of integration among the variables. This study has examined the impact of human development index, dependency ratio, domestic investment, foreign direct investment, globalization, and inflation rate on total labor productivity in Pakistan over the period of 1980 to 2013. For co-integrational analysis ARDL bound testing method is used. The results of ARDL bound testing method is given in table-4. The calculated results show that F-statistic is greater than the critical bound, this means that there is co-integration when total labor productivity is a dependent variable and human development index, dependency ratio, investment level, foreign direct investment, globalization and inflation rate are independent variables. The estimated long run results are reported in table-5. This study uses total labor productivity as dependent variable whereas human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate are selected independent variables. The coefficient of human development index shows that total labor productivity has positive and significant relationship with HDI. The results show that a 1 percent change (increase/decrease) in the human development index causes (9.8925) percent change (increase/decrease) in the total labor productivity. Our estimated results support the findings of Sarquis and Arbache (2002), Guillaumont et al., (2003) and Zheng and Hu (2006) . However, our results opposite Barro and Lee (1997) , Temple (2001) , Sachs and Warner (1995) and Self and Grabowshi (2004) when they claim that education has an insignificant role in determining labor productivity. Estimated results favor Mincer (1957 Mincer ( -1958 , Becker (1964) , Schultz (1961) , Harbison and Myers (1965) , Denison (1971) , Dixon and Macdonald (1992) , Brandolini and Cipollone, (2001) , , Belorgey et al., (2006) , Rice et al., (2006) , Bourles & Cette (2007) and Choudhry (2009) as they mention that health has a positive and significant relationship with labor productivity. The coefficient of dependency ratio shows that the dependency ratio has a negative and significant relationship with total labor productivity. One percent increase in dependency ratio means a (-2.3512) percent decrease in total labor productivity. Our results support Durlauf and Quah (1999) , Little and Triest (2002) and Feyrer (2007) when they claim there is a negative and significant relationship between demographic changes and labor productivity. The estimated results reveal that domestic investment has a positive and significant impact on total labor productivity in Pakistan. A one percent change (increase/decrease) in domestic investment brings (.62309) percent change (increase/decrease) in total labor productivity. In addition, total labor productivity has a negative and significant relationship with foreign direct investment in Pakistan. The estimated results show that one percent increase in foreign direct investment means a (-.055379) percent decrease in total labor productivity. There also is a negative and significant relationship between globalization and total labor productivity in Pakistan. The coefficient of the globalization shows that a one percent increase in globalization decreases (-2.0502) percent in total labor productivity. The estimated results show that the inflation rate and the total labor productivity have negative but significant long run relationship. Our estimated results support the findings of Choudhry (2009) . She mentions that inflation has a negative impact on labor productivity. The overall long run results of the model show that human development index and domestic investment have a positive and significant relationship with total labor productivity. The results show that dependency ratio, foreign direct investment and globalization have negative and significant impact on total labor productivity. These results justify our idea that socio-economic and demographic factors play an important role in determining total labor productivity in Pakistan. have positive and significant impact on total labor productivity in Pakistan. These short results are same as in the long run. The estimated results show that dependency ratio foreign direct investment and globalization have positive and significant relationship with total labor productivity in Pakistan. Inflation rate has a positive but insignificant relationship with total labor productivity both in short and in long run. Overall short run results reveal that selected socio-economic and demographic factors play an important role in determining total labor productivity in Pakistan. The negative and significant value of ECM is theoretically correct. ECM value shows the speed of adjustment from short run towards long run equilibrium. The estimated value of ECM shows that the short run needs one year and two months to converge in the long run equilibrium. Moreover, sixty-nine percent of the current period variation in the data is corrected in the next period. The diagnostic tests are presented in table-6. According to the estimated results of lagrange multiplier test of residual serial correlation, there isn't, or weakly, serial correlation among the variables of the model. According to the Ramsey's RESET test using the square of the fitted values, the model is in correct functional form. The tests of skewness and kurtosis show that the time series data of all the variables is normally distributed. The estimated results based on the regression of squared residuals on squared fitted values show that there is no problem of heteroscedasticity. 
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Estimated results of variance decomposition approach are given Table- 8. The results reveal that 51.17% as a part of the total labor productivity is explained by its own created shocks. Whereas shocks of human development index contribute to total labor productivity by 32.49%. The results show that innovative shocks of domestic investment contribute to total labor productivity by 9.84%. The role of dependency ratio, foreign direct investment, globalization, and inflation rate is very minimal when it comes to explaining total labor productivity in Pakistan. These variables, according to their shocks, contribute to total by 3.84%, 2.09%, 0.40% and 0.25% respectively. 3.15%, 8.77%, 4.25%, 6.18% and 6.56% of the shocks in inflation rate are explained by total labor productivity, dependency ratio, domestic investment, foreign direct investment and globalization respectively. The results show that there is a bidirectional causal relationship between total labor productivity and human development index in Pakistan. Unidirectional causality is running from total labor productivity to dependency ratio, from total labor productivity to domestic investment, from total labor productivity to foreign direct investment and from total labor productivity to globalization and there is no causal relationship between total labor productivity and inflation rate in Pakistan. The results are run by the unidirectional causality from human development index to dependency ratio, from human development index to dependency ratio, from human development index to domestic investment, from human development index to foreign direct investment, from human development index to globalization and from human development index to inflation rate in Pakistan. However, there is no significant causal relationship among domestic investment, foreign direct investment, globalization and inflation rate in Pakistan over the selected time period. Overall, the feedback effects the results showing that the socio-economic and demographic changes play important role in determining total labor productivity in Pakistan. 
Conclusions and Policy Suggestions
The study has investigated the impact of socio-economic and demographic changes on total labor productivity in Pakistan over the period of 1980 to 2013. Human development index, dependency ratio, domestic investment, foreign direct investment, globalization and inflation rate are selected as socioeconomic and demographic variables. Augmented Dickey-Fuller unit root test is used for examining the stationarity of the variables. Autoregressive distributed lag model is used for analyzing the co-integration among the variables of the model. The estimated results of ADF unit root test show that all the variables of the model are stationary at first difference. The long run results show that the human development index and domestic investment have a positive and significant relationship with total labor productivity in Pakistan. The calculated long run results show that the dependency ratio, the foreign direct investment and the globalization have a negative and significant relationship with the total labor productivity in Pakistan. The Inflation rate has negative but insignificant relationship with the total labor productivity in Pakistan. Short run estimated results have same direction of relationship as in they have with the long run. The results of ECM show short run converge in the long after one year and two month. Feedback effect results show that total labor productivity has bidirectional causal relationship with human development index in Pakistan. Moreover, other variables of the model have unidirectional causal relationship with total labor productivity in case of Pakistan. Sarquis and Arbache (2002), Guillaumont et al., (2003) , Zheng and Hu (2004) , Barro and Lee (1997) , Temple (2001) , Sachs and Warner (1995) and Self and Grabowshi (2004) support that social development do not enhance labor productivity. Whereas Mincer (1957 Mincer ( -1958 , Becker (1964) , Schultz (1961) , Harbison and Myers (1965) , Denison (1971) , Dixon and Macdonald (1992) , Brandolini et al (2001) , , Belorgey et al, (2006) , Rice et al., (2006) , Bourles et al., (2007) and Choudhry (2009) mention that socioeconomic development enhances labor productivity. Durlauf and Quah (1999) , Little and Triest (2002) and Feyrer (2005) support that demographic changes impact labor productivity. Based on the estimated results, it is concluded that socio-economic and demographic changes affect remarkably total labor productivity in Pakistan. Therefore, if the government of Pakistan wants to increase its total labor productivity, it must increase social development in the form of HDI. In addition, better health, education and resources encourage labor to work hard and enhance the overall labor productivity. Dependency ratio has a negative relationship with the total labor productivity. That's why the government should encourage households to put family member in the labor market. This step will increase overall total labor productivity in Pakistan. Domestic investment create more opportunities for employment, and more employed labor enhances the overall labor productivity. In short, socio-economic and demographic changes must be improved for targeted total labor productivity in Pakistan.
